Energy metabolism response to calcium activation in isolated rat hearts during development and regression of T3-induced hypertrophy.
The effect of calcium activation on energy production was investigated in isolated perfused hearts from rats treated with triiodothyronine (T3) during 15 days (0.2 mg/kg/day) and in hearts of rats allowed to recover after T3-treatment during 15 days. Changes in phosphorylated compound concentrations were followed in the isolated hearts perfused with a glucose-pyruvate medium by 31P-NMR spectroscopy, when the external calcium concentration was increased from 0.5-1, 1.5 and 2 mM. As expected, T3-treatment resulted in the hypertrophy of the heart (50% increase in HW/BW) that was nearly reversible 15 days after discontinuation of the treatment. When compared to controls, creatine, phosphocreatine (PCr) and glycogen contents were lower (58, 24 and 17% decrease respectively) in the hypertrophied hearts and higher (10, 14 and 18% respectively) after regression of hypertrophy. Intracellular pH, ATP, inorganic phosphate concentrations and the phosphorylation potential were not altered under T3-treatment and after regression of hypertrophy, while calculated free ADP concentration was lower in hypertrophied hearts (control: 40 +/- 2 microM, T3-treatment: 21 +/- 1 microM, regression: 37 +/- 1 microM). Increasing the calcium concentration induced a similar increase in left ventricular developed pressure in the three groups of hearts, with inorganic phosphate concentration increasing with cardiac work. The PCr concentration slightly decreased while the ATP concentration did not change. In spite of different initial PCr concentrations, the evolutions of PCr and Pi concentrations for each stepwise increase in external calcium were similar in the three groups. It is concluded that, in spite of the well-known decrease in efficiency induced by the drug, the mechanisms of PCr (ATP) production remain able to respond to an acute moderate increase in energy demand provoked by a physiological stimulus. This adaptation also persists after the treatment when the energy metabolism balance is apparently improved.